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I. Daubechies [1] ,
2 wavelet , , (degree)
. $M$ wavelet
, ( $\mathrm{c}.\mathrm{f}.$ [1,2, 3, 4, 5,
8, 13, 16, 18, 19]) : H\"older $\alpha$ Sobolev $s_{2}$
. , wavelet
scaling function . Heller and Wells [8] , $M$
scaling function , , reduced symbol
( ) Sobolev
. Sobolev , Sobolev $(s_{2}-1/2\leqq\alpha)$
, H\"older .
, , $/\gamma$ [11] , Sobolev
$s_{p}$ , $s_{1}$ H\"older $(s_{2}-1/2\leqq s_{1}\leqq\alpha)$
, [8] scaling function $s_{1}$
. H\"older
, .
1 rank $M$ scaling function
1.1 Scaling function $\phi(x$
$M\geq 2$ {ak} $k\in$ $\sum a_{k}=M$
$k\in \mathrm{Z}$
$\phi(x)=5$ $a_{k}\phi(Mx-k)$ , (1.1)
$k\in \mathrm{Z}$
$\phi(x)\in L^{2}(\mathbb{R})$ scaling function, $\{a_{k}\}_{k\in \mathrm{Z}}$ scaling
sequence . , $k_{0}:= \min\{k : a_{k}\neq 0\},$ $k$l $:= \max\{k : a_{k}\neq 0\}$
$L:=k_{1}-k_{0}+1$ $\phi$ (length) . $\phi(x+\overline{M}-\overline{1}\Delta k)$
$k_{0}=0,$ $k_{1}=L-1$ , . $\phi$
Supp[\phi ] compact
, Supp[\phi ] $=[0, \frac{L-1}{M-1}]$ .
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1.2 ffi $\alpha(\phi)$ , $s_{p}(\phi)$
$n\in \mathrm{N}\cup\{0\}$ $C^{n}$ $\mathbb{R}$ $n$ , $\alpha=n+\sigma$
$(0<\sigma<1)$
$C^{\alpha}:= \{f\in C^{n} : \sup_{x\neq y}\frac{|f^{(n)}(x)-f^{(n)}(y)|}{|x-y|^{\sigma}}<\infty\}$
. $\phi$ H\"older
$\alpha(\phi):=\sup\{\alpha\geq 0:\phi\in C^{\alpha}\}$ ( $\phi\not\in C^{0}$ $\alpha(\phi)=0$ .)
. , $p>0$ $\phi\in L^{2}$ (R) $s_{p}$
$s_{p}( \phi):=\sup\{s\in \mathbb{R} : \int|\phi^{\mathrm{A}}(\xi)(1 +|\xi|)^{s}|^{p}d\xi<\infty\}$
. , ( ) $\phi\in L^{2}(\mathbb{R})$ Fourier
$\hat{\phi}(\xi):=\int_{-\infty}^{\infty}\phi(x)e^{ix\xi}dx$
. $p=2$ $s_{2}(\phi)$ Sobolev . Sobolev
Supp[\phi ] $\phi\in L^{2}$ (R)
$s_{\mathrm{p}}(\phi)-p’s\mathrm{g}_{\frac{-1}{p\prime p(\phi)}}\}\leq s_{1}(\phi)\leq\alpha(\phi)\leq s_{r}(\phi)$ $(p\geq 1\geq p’>0, r\geq 2)$ $(1.2)$
.
,
$s_{2}( \phi)-\frac{1}{2}\leq s_{1}(\phi)\leq\alpha(\phi)\leq s_{2}(\phi)$ (1.3)
. Daubechies and Lagarias $M=2$ $N$ $\alpha(\phi)$
[2]. [8] $M,$ $N$ $s_{2}$ (\phi ) $M=2,3$ , $4$
$Narrow\infty$ $s_{2}(\phi)$ . $s_{1}$ (\phi )
.
1.3 Symbol $A(\xi)$





. , $\phi$ $\hat{\phi}(0)$ :
$\hat{\phi}(\xi)=\hat{\phi}(0)\prod_{j=1}^{\infty}A(\xi/M^{j})$ . (1.4)
{ $\phi$ ( $x$ -k)}k\in $L^{2}$ (R) $\phi(x)$ (orthogonal)
. 2 :




$A(\xi)\neq 0$ $( \xi\in\bigcup_{j=1}M^{-j}F)\infty$ .
(C)
(C) Cohen . (1.4) ,
$\hat{\phi}(\xi)\neq 0(\xi\in F)$ . , $F$ $2\pi$ $[-\pi, \pi]$






, (1.5) scaling function Cohen
,
$|$ Q$(\xi)|>$ O $( \xi\in[0, \frac{\pi}{M}])$ $(1.6)$
, (C) $F=[-\pi, \pi]$ . , [2, Corollary 6.3.2]
$M=2$ (1.6) $[0, \frac{\pi}{2}]$ $[0, \frac{\pi}{3}]$ .
:
Ll ([11, Proposition 2.1]). 2 $m \in[1, \frac{NI}{2}]$
$c \in[\frac{2m\pi}{M(M+1)},$ $\frac{\pi}{M}]$ $Q$ (\mbox{\boldmath $\xi$}) Cohen :
(1) $|$ Q$(\xi)|>0$ $(\xi\in[0, c])$ .
(2) $\sum_{k=-m}^{m-1}|Q(\xi+\frac{2\pi k}{M})|>0$ $( \xi\in(c, \frac{\pi}{M}]).$ .
, (1.5) ,
$\forall\xi\in \mathbb{R}$ , $\exists k\in\{0,1, \ldots, M-1\}$ , $\mathrm{s}.\mathrm{t}$ . $Q(\xi+2\pi k/M)\neq 0$ (1.7)
$\circ$
, 1.1 $M$ $m=M/2$ (2)
. , $c=\pi/(M+1)$ , $M=2$
$M$ . , (1.6) $[0, \frac{\pi}{M}]$ $[0, \frac{\pi}{\mathrm{A}’I+1}]$
. $Q$ (\mbox{\boldmath $\xi$}) Cohen .
1.1 , [11] ,
.
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1.4 Degree, vanishing moments
Daubechies [2] vanishing moment symbol




$\hat{\phi}(\xi)=\hat{\phi}$(0) $(2e^{i\xi/2} \frac{\sin\xi/2}{\xi})^{N}\Phi(\xi)$ , $\Phi(\xi):=\prod_{j=1}^{\infty}Q(\xi/M^{j})$ . (1.8)
$Q(2\pi k/M)=0(k=1,2, \cdot. . , M-1)$ $Q$ (\mbox{\boldmath $\xi$}) $H$ (\mbox{\boldmath $\xi$})
. , $N$ $N$ $\phi$ maximal degree,
$Q$ (\mbox{\boldmath $\xi$}) $\phi$ reduced symbol . , $Q$ (\mbox{\boldmath $\xi$}) $H(\xi)$
:
$\exists k\in\{1,2, \ldots, M-1\}$ , $\mathrm{s}.\mathrm{t}$ . $Q(2\pi k/M)\neq 0$ . (1.9)
$\phi$ degree $N$
:







,’ $M-1N-1)$ (vanishing moments).
, $\psi^{s}(x)$ ($s=1$ ,2, . . , $M-1$ ) $\phi(x)$ wavelet ,
$\{a_{k}^{s}\}_{k\in \mathbb{Z}}$ (wavelet sequence , 0 )
$\psi^{s}$ (x) $:= \sum_{k\in \mathbb{Z}}a_{k}^{s}\phi(Mx-k)$
. wavelet , [6, 7, 14, 15]
( , )
1.5 $R(\xi)=|Q$ (\mbox{\boldmath $\xi$})|2
$R(\xi)=|Q$ (\mbox{\boldmath $\xi$})|2 $\phi$ degree $N$ , $L$ $|A(\xi)|^{2}=|H$ (\mbox{\boldmath $\xi$})|2N $R(\xi)$
$\cos\xi$ $L-1$ . $|H$ (\mbox{\boldmath $\xi$})|2 $\cos\xi$ M–l
. , $R$ (\mbox{\boldmath $\xi$}) $r$ (x) , $R(\xi)=r(\cos\xi)$
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[7] :
$r(x)=r_{N}(x)+\tilde{r}(x)\geq 0$ $(x\in[-1,1])$ , (l.lOa)
$r_{N}(x):= \sum_{n=0}^{N-1}c_{n}(1-x)_{:}^{n}$ (l.lOb)
$\tilde{r}$(x)
$:=(1-x)^{N} \sum_{1\leq n\leq \mathrm{L}}\tilde{c}_{n}\gamma_{n}$
(x) $(L_{0}\geq 0, L_{0}\not\in M\mathbb{Z}\backslash \{0\},\tilde{c}_{n}\in \mathbb{R})$. (l.lOc)
$\gamma_{n}$ (x) Tchebysheff $(\gamma_{n}(\cos\xi)=\cos n\xi)$ , $\{\tilde{c}_{n}\}$ (l.lOa),
(l.lOc) (C) , $M$
:
$k_{1}+k_{2}+ \cdots+k=n\sum_{\#}\{\prod_{m=1}^{\frac{M}{2}-1}$ (2NJk -l) $(1- \cos\frac{2\pi m}{M})^{-k_{m}}\}(_{N-1}^{N+k_{M/2}-1})(1-\cos\pi)^{-k_{M/2}}$
$k_{1}+k_{2}+ \cdots k_{\underline{M}-1}=n\sum_{}\{^{\frac{M-1}{\prod_{m=1}^{2}}}(_{2N}^{2N+}\sim^{1})(1-\cos\frac{2\pi m}{M})^{-k_{m}}\}$
$\tilde{r}(x)\equiv 0$ $\tilde{r}(x)\neq 0$ $L$ $MN$
$MN+L_{0}+1$ . , $\phi$ minimal length 1
maximal degree $N$ , $L$ scaling function $\phi_{M,N,L}$ ,
minimal lengh $\phi_{M,N}$ .
. minimal lengh , $M,$ $N$ $L=MN$
, $R$ (\mbox{\boldmath $\xi$}) , $Q$ (\mbox{\boldmath $\xi$}) $R(\xi)\geq 0$
$|Q(\xi)|^{2}=R$ (\mbox{\boldmath $\xi$}) .
, $A(\xi)=H(\xi)^{N}Q(\xi)$ $\phi(x)$ . ,
minimal length $R$ (\mbox{\boldmath $\xi$}) $n$ .
, (1.10) $r$ (x) , ,
$r$ (x) scaling function .
2 3 scaling function wavelet
rank $M=3$ minimal lengh scaling function $\phi=\phi_{3,N}$
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3.1 1 ( ) $\kappa$
1 $\xi\mapsto M\xi$ (mod $2\pi$) : $[-\pi, \pi]arrow[-\pi, \pi]$ $2\pi$ $f$ (\mbox{\boldmath $\xi$})
$f(\xi)\mapsto f$ ( $M\xi$ (mod $2\pi)$ ) $=f(M\xi)$ . , $f$ $f$
$[0, \pi]$ ,






































3.2 Transfer operator $T_{q}$
$q$ (\mbox{\boldmath $\xi$}) $:=|Q$ (\mbox{\boldmath $\xi$})|p $q$ (\mbox{\boldmath $\xi$}) minimal length
, , H\"older .
2
$U_{q}(f)(\xi):=q(\xi)f(\kappa(\xi))$ , $T_{q}$ (f) $( \xi):=\sum_{k=0}^{M-1}q(\theta_{k}(\xi))f(\theta_{k}(\xi))$ (3.1)
duality :
$\int_{0}^{\pi}T_{q}(f)gd\xi=M\int_{0}^{\pi}fU_{q}(g)d\xi$.
$[0, \pi]$ $\sup$ $||$ $|$ |ae Banach $C([0, \pi])$ cone
$K:=\{f\in C([0, \pi]) : f\geq 0\}$ , $K^{0}:=\{f\in K : f>0\}$
. $T_{q}$ $q$ transfer operator Perron-Frobenius operator
, $T_{q}(K)\subset K$ .
$\rho$(T5) $:=1n$im $||$q$||"=1\mathrm{i}n$m $||$ \sim 7 $(1)||^{1/n}$
$T_{q}$ . , $\rho(T_{q})$ Perron-Frobenius
, :
1. $q>0$ . $f\in K^{0}$ , $f_{n}:=T_{q}^{n}$ (f), $g_{n}:=f_{n}/||f_{n}||(n\geq 1)$ $l$
(1) $\exists!g\in Ks$ . $t$ . $||g||=1,$ $\exists\lambda>0,$ $T_{q}(g)=\lambda g$ . , $g\in K^{0}$ , $\lambda=\rho(T_{q})$ .
(2) $g_{n}$ $g$ .
(3) $\min(f_{n+1}/f_{n})[0,\pi]\nearrow\rho(T_{q})$ $\max(f_{n+1}/f_{n})\backslash \rho(T_{q})[0,\pi]$ .
, (1.7) $f\in K^{0}$ $T_{q}(f)\in K^{0}$
[11] . (a) $\{g_{n}\}$ , (b) $T_{q}$
positivity improving property $(f\in K\backslash \{0\}\Rightarrow\exists n\in \mathrm{N}, T_{q}^{n}(f)\in K^{0})$ 2 .
$q$ 2 ,
. , (b) $q$
, Cohen . ,
(minimal length , 5.1-5.3
) . , $q>0$
. 1
, $\kappa,$ $\theta_{i}$ $q$ (\mbox{\boldmath $\xi$}) . , (a)
. (b) .
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(a) , $\rho_{\mathrm{e}}(T_{q})$ $(\mathrm{c}.\mathrm{f}. [12])$
, $T_{q}$




3.1([9, Corollaire 1]). Banach $(B, ||| |||)$ $T$
$\rho(T)$ , $B$ $|\cdot|$ $\{r_{n}\},$ {R} 2
$T$ quasi-compact , $\rho_{\mathrm{e}}(T)\leq\lim \mathrm{i}$nfn $r_{n}$ :
(1) $T:(B, ||| |||)arrow(B, | ‘ |)$ .
(2) $\lim\inf_{n}(r_{n})^{1/n}<\rho(T)$ $|||T^{n}f|||\leq r_{n}|||f||\mathrm{H}R_{n}|f|$ $(f\in B)$ .





( , $T_{q}^{*}\}/$ $\int fd(T_{q}^{*}\nu)=\int T_{q}($ f) $d\nu$ )
$\nu$ . , $T_{q}^{*}\nu=$ $( \int T_{q}(1)d\iota/)\nu$ $C([0, \pi])$ dual space
$T_{q}^{*}$ $\alpha:=\int T_{q}$(l) $d\nu$ $\nu$ , $\rho(T_{q}^{*})=\alpha$
. duality $\rho(T_{q})=\alpha$ . , .
$q$ (\mbox{\boldmath $\xi$}) $\sigma(0<\sigma\leq 1)$ $\sigma$-H\"older . $\sigma$
$[f]_{\sigma}:= \sup_{x\neq y}\frac{|f(x)-f(y)|}{|x-y|^{\sigma}}$ ,
$||$ f $||$ 1 $:= \int_{[0}$
, $\pi$ ]
$|f|d\nu$ , $(f\in C([0, \pi])$ )
$|||$f $|||:=[f]_{\sigma}+||f||_{1}$
, , $|||$ $|$ || $[\cdot]_{\sigma}+||$ $|$ | .
$B$ $\{f\in C([0, \pi]) : [f]\text{ }<\infty\}$ , $|||$ $|||,$ $|$ $|$
$|||$ $|||,$ $|_{1}^{1}$ $|$ |1 , 3.1(1) . ,
3.1(2) . , $\{r_{n}\}$ $r_{n}=Cs^{n}$
( $C$ , $s$ $\rho(T_{q})/M^{\sigma}<s<\rho(T_{q})$ ) .
, $\lim\inf(r_{n})^{1/n}=s$ .
3.3 $s_{p}$ (\phi )
$\phi=\phi_{M,N,L}$ $M$ scaling function maximal degree $N$ , $L$ ,
reduced symbol $Q$ (\mbox{\boldmath $\xi$}) , $p>0$ , $q$ (\mbox{\boldmath $\xi$}) $:=|Q$ (\mbox{\boldmath $\xi$})|p 1
$f\in K^{0}$
$\mu$(f)






2. $N- \frac{1}{p}\log\rho(T_{q})\leq s_{p}(\phi)\leq N-\frac{1}{p}1$ogM $\sup\{\mu(f) : f\in K^{0}\}$ . (3.2)
, Cohen
(C) .
3. $q>0$ 6 $\# X$
$s_{\mathrm{p}}( \phi)=N-\frac{1}{p}\log\rho(T_{q})$ . (3.3)
$p=2$ [8] . $R=|Q|^{2}$ $\mathrm{c}o\mathrm{s}\xi$
, transfer operator $T_{R}$ $\cos k\xi$
, $\rho(T_{R})$ $T_{R}$
. , Sobolev $s_{2}$ (\phi )
. $p$ [11] , $q>0$ , 1
$\mu(g)=\rho(T_{q})$ $g\in K^{0}$ (3.2) (3.3) .
2 . $R=\ell\pi(\ell\in \mathrm{N})$ $F\subset[-R, R]$
[
, $F$ Cohen (C) . , 2 :
$I_{k}:=$ $\int$ $h( \xi)(\prod_{j=1}^{k}q(\xi/M^{j}))|\Phi(\xi/M^{k})|d\xi=M^{k}\int_{|\xi|\leq R}h(M^{k}\xi)(\prod_{j=0}^{k-1}q(M^{j}\xi))|\Phi(\xi)|d\xi$
$|\xi|\leq MkR$
$J_{k}:=M^{k} \int_{-\pi}^{\pi}h(M^{k}\xi)\prod_{j=0}^{k-1}q(M^{j}\xi)d\xi=2M^{k}\int_{0}^{\pi}U_{q}^{k}(h)d\xi$.
$\ovalbox{\tt\small REJECT}$ ( $\eta(\xi)$ ) $2\pi$
$l \max_{R}|\Phi(\xi)|J_{k}\geq I_{k}\geq\min_{\xi|\xi|\leq\in F}$
$| \Phi(\xi)|M^{k}\int_{F}\eta(\xi)d\xi=\min_{\xi\in F}|\Phi(\xi)|\ovalbox{\tt\small REJECT}$
Cohen $\min_{\xi\in F}|\Phi(\xi)|>0$ $I_{k}\wedge\vee J_{k}$ (k $arrow\infty$ ). , $h$ (\mbox{\boldmath $\xi$}) $:=$









$J_{k}=2 \int_{0}^{\pi}T_{q}^{k}(1)hd\xi\leq 2||T_{q}^{k}(1)||\int_{0}^{\pi}hd\xi$ , . $\cdot\cdot$ $\lim_{karrow}\sup_{\infty}J_{k}^{1/k}\leq\rho(T_{q})$ ,
$J_{k} \geq\frac{2}{||f||}\int_{0}^{\pi}T_{q}^{k}(f)hd\xi\geq\mu$ (f) $k_{\frac{2}{||f||}\int_{0}^{\pi}fhd\xi}$ , . $\cdot$ . $\lim_{karrow}\inf_{\infty}J_{k}^{1/k}\geq\mu$(f).
, Cohen $\mu(f)\geq 1$ $f\in K^{0}$
, . [11] .
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3.4
$f\in K^{0}$ ( $f=1$ ) $f_{n}:=T_{q}^{n}(f)(n\in \mathrm{N})$
$\mu(f_{n})\nearrow\overline{r}$ \lambda (fn)\searrow , $\rho(T_{q})$
$\rho(T_{q})$ .
, , $\mu(f_{n}),$ $\lambda(f_{n})$ $[0, \pi]$
, .
. $s_{m}(m\in \mathrm{N})$ $[0, \pi]$ $m$
$L^{\infty}($ [0, $\pi$] $)$ ( )
q\pm \in SM2 $q^{-}\nearrow q$ $q^{+}[searrow] q(marrow\infty)$ . $T_{q}\pm$ :SMm\rightarrow SM






















. Perron-Frobenius Theory .
$f\in S_{Mm}$ (ess $\inf f$ >0)( $f=1$ ) $f_{n}^{\pm}:=T_{q^{\pm}}^{n}(f)$
, $m$ $\mathrm{e}\mathrm{s}\mathrm{s}\inf f_{n}^{\pm}>0$
$\mu_{n}^{-}:=\mathrm{e}\mathrm{s}\mathrm{s}\inf(f_{n+1}^{-}/f_{n}^{-})$ $\lambda_{n}^{+}:=\mathrm{e}\mathrm{s}\mathrm{s}\sup(f_{n+1}^{+}/f_{n}^{+})$ $(n\in \mathrm{N})$
.
4. $\mu_{n}^{-}$ $m,$ $n$ , $\lambda_{n}^{+}$ $m,$ $n$ ,










2 $s_{2}(\phi)-1/2,$ $s_{1}$ (\phi ) $s_{2}$ (\phi )
1: $M=2,$ $N$ =1, . ( $‘$ . , 13, $L=2N$
, $\alpha(\phi_{2,N})$ Daubechies-Lagarias $(\mathrm{c}.\mathrm{f}. [2])$
$\phi_{2,3}\in C^{1}$ $s_{1}$ $s_{1}$ (\phi 2,3) 0.980
$\phi$2,$6\in C^{2},$ $\phi_{2}$ , $8\not\in$ C3, $\phi$2,$9\in C^{3},$ $\phi_{2}$ ,1 $2\not\in$ C4, $\phi_{2},13\in C^{4}$
.
2: $M=3,$ $N$ =1, . . . , 13, 77, 78, $L=3N$
$\phi$3,$4\in C^{1},$ $\phi$3,7$7\not\in C2,$ $\phi$3,7$8\in C^{2}$
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. 3 2 degree H\"older
. , $s_{1}$ H\"older
Sobolev .
5 $\epsilon_{1}$ (\phi M,N,L) (minimai length )






5.1 $M=2_{*}L=2N+4,$ $r$ (cos $\xi$ ) $=r’(\cos\xi)=0$
5.1. $M=2,$ $N$ \geq 1 . $\forall\xi_{1}\in$ $(3\pi/5, \pi)$ , $L_{0}=3$ (1.10)
$r$ (cos $\xi_{1}$ ) $=r’(\cos\xi_{1})=0$ $r$ (x) ,
scaling function $\phi_{2,N,2N+4}$ (x) .
$\xi_{1}=2\pi/3,3\pi/4,4\pi/5,5\pi/6$ . ,
$3\pi/5$ critical , $\xi_{1}=3\pi/5$ $r$ (x) ,
scaling $N=1$ .
3: $M=2,$ $N=1,$ $,$ . . , 13, $L=2N+4,$ $r(\cos\xi_{1})=r’(\cos\xi_{1})=0$
,
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$\xi_{1}=\frac{5\pi}{6}$ $\frac{4\pi}{5}$ $\phi_{2,6,16}\in C^{3}$ ;
$\xi_{1}=\frac{3\pi}{4}$ $\phi_{2,9,22}\in C^{4}$ ;
$\xi_{1}=\frac{3\pi}{4}$ $\frac{2\pi}{3}$ $\phi_{2,13,30}\in C^{5}$
.
5.2 $M=3,$ $L=3N+2,$ $r$ (cos $\pi$) $=0$
5.2. $M=3,$ $N$ \geq 1 . $L_{0}=1$ (1.10) $r$ (cos $\pi$) $=0$
$r$ (x) , scaling function $\phi_{3,N,3N+2}$ (x) .
,
$\phi$3,3,11 $\in C^{1},$ $\phi$3,6,2$0\in C^{2},$ $\phi$3,9,29 $\in C^{3},$ $\phi$3,13,4$1\in C^{4}$
.
5.3 $M=3$. $L=3N+3$. $r$ (cos $\xi_{1}$ ) $=r’(\cos\xi_{1})=0$
5.3. $M=3,$ $N$ \geq 1 . $\forall\xi_{1}\in[\pi/2, \pi]$ , $L_{0}=2$ (1.10)
$r(\cos\xi_{1})=r’(\cos\xi_{1})=0$ $r$ (x) , $\xi_{1}=2\pi/3$
, scaling function $\phi_{3,N,3N+3}$ (x) .
$\xi_{1}=2\pi/3$ $r(x)=r_{N+1}$ (x) , scaling function minimal
length $\phi_{3,N+1}$ (x)
$M=3,$ $N$ =1, . . . , 13
$\{$
( ) $L=3N+2,$ $r$ (cos $\pi$ ) $=0$
$\mathrm{t}\mathrm{f}\mathrm{i}\mathrm{f}\mathrm{f}\mathrm{l}\mathfrak{l}L=3N+3,$ $r(\cos\xi_{1})=r’(\cos\xi_{1})=0$
29
$\xi_{1}=\frac{5\pi}{6}$ $\phi_{3,2,9}\in C^{1}$ ;
$\xi_{1}=\frac{5\pi}{6}$ $\pi$ $\phi_{3,5,18}\in C^{2}$ ;
$\xi_{1}=\pi$ $\phi_{3,8,27}\in C^{3},$ $\phi_{3,11,36}\in C^{4}$
.
, $s_{1}(\phi)<0$ , Fourier $\hat{\phi}$ $L^{1}$ (R)
. , $\phi\in L^{2}(\mathbb{R})$ $\hat{\phi}\in L^{2}(\mathbb{R})$
, $s_{2}(\phi)\geq 0$ .
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